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(57) A coolant supply unit includes a plurality of
pumps, a casing that includes a coolant inlet port, a plu-
rality of branch ports that respectively convey coolant to
the plurality of pumps, a plurality of flow merging ports
through which the coolant from the plurality of pumps
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merges, and a coolant outlet port; and a separating wall
that is provided inside the casing and that separates the
inside of the casing into a distribution chamber that is in
communication with the inlet port and the branch ports,
and a flow merging chamber that is in communication
with the flow merging ports and the outlet port.
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Description
FIELD
[0001] The embodiments discussed herein are related

to a coolant supply unit, a cooling unit and an electronic
device.

BACKGROUND

[0002] Structures are sometimes employed wherein
coolant for cooling a heat emitting component such as
an electronic component inside an electronic device is
circulated by a pump.

[0003] Itis preferable to increase the coolant flow rate
in order to raise cooling performance. Itis also preferable
to increase the coolant flow rate when plural heat emitting
components are cooled. Technology is known in which,
for example, plural pumps are coupled to liquid coolant

loop tubing.
[Related Patent Documents]
Japanese Laid-Open Patent Publication No.

2005-315255
SUMMARY

[0004] Accordingly, it is an object in one aspect of the
embodiment to provide coolant supply employing plural
pumps with a compact structure.

[0005] According to an aspect of the embodiments, a
coolant supply unit includes: plural pumps; a distribution
chamber portion that includes a coolant inlet port and
plural branch ports that respectively convey the coolant
to the plural pumps; and a flow merging chamber portion
that includes plural flow merging ports where the coolant
from the plural pumps merges and a coolant outlet port,
and that is integrated together with the distribution cham-
ber portion to configure a casing.

BRIEF DESCRIPTION OF DRAWINGS
[0006]

Fig. 1is a perspective view illustrating a coolant sup-
ply unit of a first exemplary embodiment.

Fig. 2 is a side view illustrating a coolant supply unit
of the first exemplary embodiment.

Fig. 3 is a face-on view illustrating a coolant supply
unit of the first exemplary embodiment.

Fig. 4 is a perspective view illustrating a cooling unit
of the first exemplary embodiment.

Fig. 5 is a plan view illustrating a cooling unit of the
first exemplary embodiment.

Fig. 6 is a block diagram illustrating a cooling unit of
the first exemplary embodiment.

Fig. 7 is a perspective view illustrating an electronic
device of the first exemplary embodiment.

Fig. 8 is a plan view illustrating an electronic device
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of the first exemplary embodiment.

Fig. 9 is a block diagram illustrating a cooling unit of
a comparative example.

Fig. 10 is a perspective view illustrating a coolant
supply unit of a second exemplary embodiment.
Fig. 11 is a side view illustrating a coolant supply unit
of the second exemplary embodiment.

Fig. 12 is a face-on view illustrating a coolant supply
unit of the second exemplary embodiment.

Fig. 13 is a perspective view illustrating a coolant
supply unit of a third exemplary embodiment.

Fig. 14 is a side view illustrating a coolant supply unit
of the third exemplary embodiment.

Fig. 15is a face-on view illustrating a coolant supply
unit of the third exemplary embodiment.

Fig. 16 is a side view illustrating plural coolant supply
units of the third exemplary embodiment in a state
connected together in a row.

Fig. 17 is a perspective view illustrating a coolant
supply unit of a fourth exemplary embodiment.

Fig. 18 is a side view illustrating a coolant supply unit
of the fourth exemplary embodiment.

Fig. 19 is a face-on view illustrating a coolant supply
unit of the fourth exemplary embodiment.

Fig. 20 is a side view illustrating plural coolant supply
units of the fourth exemplary embodiment in a state
connected together in a row.

Fig. 21 is a perspective view illustrating a coolant
supply unit of a fifth exemplary embodiment.

DESCRIPTION OF EMBODIMENTS

[0007] Detailed explanation follows regarding a first
exemplary embodiment, with reference to the drawings.
[0008] AsillustratedinFig. 1to Fig. 3, a coolant supply
unit 12 of the first exemplary embodiment includes sub-
stantially rectangular box shaped casing 14, and plural
(six in the illustrated example) pumps 16 connected to
the casing 14.

[0009] In the following explanation, the length direc-
tion, width direction and height direction of the casing 14
are respectively indicated by the arrows L, W, and H.
Note that the length direction, width direction and height
direction do not limit the actual installation orientation of
the coolant supply unit 12.

[0010] As illustrated in Fig. 2 and Fig. 3, a separating
wall 18 that partitions the inside of the casing 14 into two
chambers is provided extending along the casing 14
length direction and width direction inside the casing 14.
In the present exemplary embodiment, the separating
wall 18 is disposed parallel to a bottom wall 20 at a casing
14 height direction intermediate position. The separating
wall 18 separates the inside of the casing 14 into a dis-
tribution chamber 22 (the chamber on the upper side in
the illustrated example) and a flow merging chamber 24
(the chamberonthe lowerside in theillustrated example).
In other words, the casing 14 has a structure into which
a distribution chamber portion 26 that includes the distri-
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bution chamber 22, and a flow merging chamber portion
28 that includes the flow merging chamber 24, are inte-
grated together by the separating wall 18 that serves as
a common portion. Note that in the present exemplary
embodiment, the distribution chamber 22 is positioned
at the upper side of the flow merging chamber 24, how-
ever the distribution chamber 22 may also be positioned
at the lower side of the flow merging chamber 24.
[0011] A coolantinlet port 30 is provided to a one end
wall 34 (a wall on one length direction end portion side)
of the casing 14. The one end wall 34 of the casing 14
is further provided with a tank side connection tube 46
that is in communication with the distribution chamber 22
through the inlet port 30.

[0012] A coolant outlet port 32 is provided to a side
wall 38 of the casing 14 at a position close to an other
end wall 36 (a wall on the other length direction end por-
tion side). The side wall 38 of the casing 14 is further
provided with a heat receiving member side connection
tube 48 that is in communication with the flow merging
chamber 24 through the outlet port 32.

[0013] Plural (in the illustrated example, three on one
side wall 38, giving atotal of six for both side walls) branch
ports 42 are provided to both side walls 38 of the casing
14 at positions to the upper side of the separating wall
18, namely at positions corresponding to the distribution
chamber 22. In the present exemplary embodiment, the
plural branch ports 42 are provided at an equal separation
in the casing 14 length direction. Pump side connection
tubes 50 are provided to the side walls 38 of the casing
14, corresponding to the respective branch ports 42, and
in communication with the distribution chamber 22
through the branch ports 42.

[0014] The same number of flow merging ports 44 as
the number of branch ports 42 are provided to both side
walls 38 of the casing 14 to the lower side of the sepa-
rating wall 18, namely at positions corresponding with
the branch ports 42. The flow merging ports 44 corre-
spond one-for-one with the branch ports 42. In the
present exemplary embodiment, the plural flow merging
ports 44 are provided at equal separations (at the same
separations as the branch ports 42) in the casing 14
length direction. Pump side connection tubes 52 are fur-
ther provided to the side walls 38 of the casing 14, cor-
responding to the respective flow merging ports 44, and
in communication with the flow merging chamber 24
through the flow merging ports 44.

[0015] In the present exemplary embodiment, the re-
spective flow merging ports 44 are provided at positions
displaced in the casing 14 length direction towards the
one end wall 34 side, or towards the other end wall 36
side, with respect to the corresponding branch ports 42.
[0016] The plural pumps 16 are disposed at the sides
of the casing 14. Each of the pumps 16 includes an inlet
tube 54 and a discharge tube 56. Connection tubes 58
respectively connect the inlet tubes 54 to the pump side
connection tubes 50, and the discharge tubes 56 to the
pump side connection tubes 52. Coolant in the distribu-

10

15

20

25

30

35

40

45

50

55

tion chamber 22 can accordingly be first fed into the
pumps 16, and then pressurized and conveyed towards
the flow merging chamber 24 by the drive of the pumps
16.

[0017] In particular in the present exemplary embodi-
ment, the corresponding branch ports 42 and flow merg-
ing ports 44 are provided at positions displaced from each
other in the casing 14 length direction. In side view of the
casing 14, a length direction L1 of the respective pumps
16 is accordingly inclined at a specific angle of inclination
with respect to a length direction L of the casing 14.
[0018] As illustrated in Fig. 4 and Fig. 5, a cooling unit
72 of the present exemplary embodiment includes the
coolant supply unit 12, a heat receiving member 74, a
heat exchanger 76, and a tank 78. In the particular ex-
ample illustrated in Fig. 4 and Fig. 5, plural (two) of the
coolant supply units 12 are provided, however, configu-
ration may be made with a single coolant supply unit 12,
as in the example illustrated in Fig. 6.

[0019] Inthe present exemplary embodiment, the heat
receiving member 74 is formed in a substantially plate
shape. Coolant is able to move inside the heat receiving
member 74. As illustrated in Fig. 6, electronic compo-
nents 80 and a power supply component, serving as ex-
amples of cooling target members, are disposed below
the heat receiving member 74. In the particular example
illustrated in Fig. 6, the heat receiving member 74 is po-
sitioned above the electronic components 80 that are
mounted on a board 96.

[0020] A connection tube 82 connects the heat receiv-
ing member 74 to the outlet port 32 of the casing 14
through a clip 83 and the heat receiving member side
connection tube 48. A connection tube 84 connects the
heat receiving member 74 to an external member. Heat
from the electronic components 80 (see Fig. 6) and the
power supply component that are cooling target mem-
bers is absorbed by the coolant when coolant supplied
from the coolant supply unit 12 passes inside the heat
receiving member 74, thereby cooling the cooling target
members. The coolant with raised temperature due to
the heat of the cooling target members is expelled
through the connection tube 84 to the external member.
[0021] Note that the external member may be another
heat receiving member, or may be the heat exchanger
76. However, construction is such that coolant that
moves to another heat receiving member subsequently
moves to the heat exchanger 76.

[0022] As illustrated in Fig. 4 and Fig. 5, the heat ex-
changer 76 is disposed with length direction matching
the orientation of the casing 14 length direction (the arrow
L direction) in plan view. The tank 78 that is connected
to the heatexchanger 76 is disposed with length direction
oriented intersecting (orthogonally in the illustrated ex-
ample) with the heat exchanger 76 in plan view. Namely,
as seen in plan view, the heat exchanger 76 and the
casing 14 are parallel to each other, whilst both the heat
exchanger 76 and the casing 14 are disposed at an ori-
entation orthogonal to the tank 78. Moreover, atleastone
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(three in the illustrated example) of the plural pumps 16
is disposed between the heat exchanger 76 and the cas-
ing 14 positioned adjacent thereto.

[0023] The heat exchanger 76 is an example of a cool-
ing member, and cools the coolant with raised tempera-
ture in the heat receiving member 74. The cooling mem-
ber is not limited to the heat exchanger 76 provided that
the coolant can be cooled.

[0024] Thetank78is anexample of a storage member,
and temporarily stores coolant that has been cooled in
the heat exchanger 76 that is partway through being con-
veyed to the coolant supply unit 12. Note that a function
to remove a gas component from the temporarily stored
coolant may also be included.

[0025] As illustrated in Fig. 7 and Fig. 8, an electronic
device 92 of the present exemplary embodimentincludes
a substantially rectangular box shaped case 94. The
board 96 is housed inside the case 94. The electronic
components 80 (see Fig. 6) that are cooling target mem-
bers are mounted on the board 96. The electronic com-
ponents 80 are positioned beneath the heat receiving
members 74.

[0026] Plural sockets 102 are mounted on the board
96. Integrated circuits, configuring for example memory,
are attached to the respective sockets 102. The cooling
unit 72 and the sockets 102 are disposed over the board
96 in shapes and positions that do not impinge on each
other.

[0027] Cooling fans 98 that introduce cooling air from
the outside are disposed inside the case 94. Cooling air
introduced into the case 94 by the cooling fans 98 con-
tacts and cools the heat exchanger 76 and the electronic
components 80.

[0028] Next, explanation follows regarding operation
of the coolant supply unit 12, the cooling unit 72 and the
electronic device 92 of the present exemplary embodi-
ment.

[0029] In the cooling unit 72 of the present exemplary
embodiment, coolant is conveyed by drive of the plural
pumps 16 from the flow merging chamber 24 of the cool-
ant supply unit 12 to the heat receiving member 74. The
electronic components 80 are cooled by the coolant in
the heat receiving member 74 taking away the heat of
the electronic components 80, and the temperature of
the coolant rises. The coolant is then cooled in the heat
exchanger 76, and stored in the tank 78. When the pumps
16 are driven continuously, the coolant is conveyed to
the distribution chamber 22 of the coolant supply unit 12.
The coolant then passes the pumps 16 and is conveyed
outinto the flow merging chamber 24. Namely, a coolant
circulation loop 100 is configured wherein the coolant
returns to the coolant supply unit 12 after passing from
the coolant supply unit 12 through the heat receiving
member 74, the heat exchanger 76 and the tank 78.
[0030] As can be seen from Fig. 1 to Fig. 3 and Fig. 6,
the coolant supply unit 12 of the present exemplary em-
bodiment includes plural of the pumps 16. A high coolant
flow rate (the amount of coolant that can be supplied per
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time unit) can accordingly be secured even when the
respective pumps 16 are small in comparison to a coolant
supply unit 12 including a single pump. High cooling per-
formance can moreover be maintained even when a
large number of cooling target members (such as the
electronic components 80 in the exemplary embodiment
described above) are disposed in the electronic device
92, due to securing a high coolant flow rate.

[0031] Inparticular,the cooling unit 72 has high cooling
performance of for example the electronic components
80 even when the amount of generated heat increases
due to higher performance and higher density mounting
of the electronic components 80 in the electronic device
92.

[0032] Moreover in the present exemplary embodi-
ment, when a low coolant flow rate is sufficient, a portion
of the plural pumps 16 may be driven instead of driving
all of the plural pumps 16. Namely, since there are plural
of the pumps 16, there are high degrees of freedom for
varying the coolant flow rate, since cases in which a low
coolant flow rate is sufficient can be easily accommodat-
ed by driving a portion of the pumps 16.

[0033] Energy consumption (drive power) can also be
suppressed when a portion of the pumps 16 are driven
compared to when all of the pumps 16 are driven. Since
there are plural of the pumps 16 in the present exemplary
embodiment, even when for example the performance
of a portion of the pumps 16 drops, this drop in perform-
ance can be compensated for by the other pumps 16.
[0034] Note that for example a single large pump and
an increased total amount of coolant inside the coolant
circulation loop might be considered in order to secure a
high coolant flow rate. However, were such a configura-
tion to be adopted, not only would the pump increase in
size, but the capacity of the tank would also increase,
resulting in a larger cooling unit. There would also be low
degrees of freedom for varying the coolant flow rate,
since there is only a single pump. Moreover, the coolant
supply performance of the overall cooling unit would drop
with a drop in the performance of the pump.

[0035] Fig. 9illustrates a cooling unit 202 of a compar-
ative example. The cooling unit 202 of the comparative
example does not include the coolant supply unit 12 of
the above exemplary embodiment, and is merely provid-
ed with plural pumps 206. Note that in Fig. 9, elements
similar to those illustrated in Fig. 6 are allocated the same
reference numerals.

[0036] In the cooling unit 202, a tank 208 is disposed
on the coolant circulation direction upstream side of the
plural pumps 206. Heat receiving members 210 are dis-
posed on the coolant circulation direction downstream
side of the plural pumps 206. Multi-branched tubes 212
are provided between the tank 208 and the plural pumps
206, splitting the coolant flow path from the tank 208 to
the respective pumps 206. A flow merging tube 214 that
merges the coolant conveyed out from the respective
pumps 206, as well as for example multi-branched tubes
216 that distribute the coolant to the plural heat receiving
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members 210, are provided between the pumps 206 and
the heat receiving members 210. Namely, the cooling
unit 202 of the comparative example comprises a com-
plicated structure of multi-branched tubes and flow merg-
ing tubes, leading to concerns regarding increase in size
of the cooling unit 202.

[0037] However, in the cooling unit 72 of the present
exemplary embodiment, the distribution chamber portion
26 and the flow merging chamber portion 28 are integrat-
ed together in the coolant supply unit 12. In other words,
the separating wall 18 provided inside the single casing
14 separates the inside of the casing 14 into the distri-
bution chamber 22 and the flow merging chamber 24.
The cooling unit 72 of the present exemplary embodiment
accordingly does not comprise multi-branched tubes or
flow merging tubes such as in the comparative example.
The cooling unit 72 of the present exemplary embodiment
is therefore simpler in structure that the comparative ex-
ample, and can be made more compact. The electronic
device 92 provided with the cooling unit 72 of the present
exemplary embodiment is also simpler in structure than
an electronic device provided with the cooling unit 202
ofthe comparative example, and can be made more com-
pact.

[0038] By integratingtogetherthe distribution chamber
portion 26 and the flow merging chamber portion 28 as
described above, the coolant supply unit 12 can also be
made more compact than a structure wherein the distri-
bution chamber portion 26 and the flow merging chamber
portion 28 are provided as separate bodies.

[0039] In particular, depending on the type of the elec-
tronic device 92, plural integrated circuits (for example a
CPU) may be mounted on the board 96 as the electronic
components 80. Such an electronic device 92 calls for
high performance cooling of the plural integrated circuits.
In the present exemplary embodiment, the coolant supply
units 12 in the cooling unit 72 are added or removed as
units, thereby adjusting the cooling performance with
ease.

[0040] Coolantsupply performance can also be varied
by adding or removing coolant supply units 12 even when
the number or placement of the electronic components
(including for example the integrated circuits mentioned
above) mounted on the board 96 is changed due to for
example changes in the specification of the electronic
device 92, thereby achieving a highly versatile cooling
unit.

[0041] Inplanview ofthe heatexchanger 76, the length
direction of the heat exchanger 76 and the length direc-
tion of the tank 78 are inclined with respect to each other,
and the casing 14 is parallel to the heat exchanger 76.
The heat exchanger 76, the tank 78 and the casing 14
(the coolant supply unit 12) are accordingly efficiently
disposed in a limited space, giving high space efficiency,
in comparison for example to a structure wherein the cas-
ing 14 is disposed at an orientation inclined with respect
to the heat exchanger 76 in plan view.

[0042] In particular, in the present exemplary embod-
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iment at least one (three in the illustrated example) of the
plural pumps 16 is disposed between the heat exchanger
76 and the casing 14 positioned adjacent thereto. Name-
ly, space between the heat exchanger 76 and the casing
14 is used effectively, with the pumps 16 efficiently dis-
posed, giving high space efficiency in this respect too.
Note that in a structure wherein only one casing 14 is
present, a structure is also possible wherein the casing
14 is disposed adjacent to the heat exchanger 76 with
all of the pumps 16 disposed between the heat exchanger
76 and the casing 14 (with the pumps 16 disposed on
only one width direction side of the casing 14).

[0043] Moreover, in the above exemplary embodi-
ment, the heat receiving member 74 is disposed below
the casing 14 and facing the casing 14. The casing 14
and the heat receiving member 74 overlap in plan view
of the casing 14, with the heat receiving member 74 dis-
posed in the vicinity of the casing 14. Space efficiency is
accordingly higher than in a structure wherein the heat
receiving member 74 is disposed at a position at a sep-
aration to the casing 14. Since the distance from the cas-
ing 14 to the heat receiving member 74 is greater in a
structure wherein the heat receiving member 74 is at a
separation to the casing 14, pumps having increase per-
formance per pump would be used. In the present exem-
plary embodiment, there is no need to increase the per-
formance of the pumps 16 since there is a short distance
from the casing 14 to the heat receiving member 74, mak-
ing it possible to achieve compact pumps 16.

[0044] Fig. 10 to Fig. 12 illustrate a coolant supply unit
112 of a second exemplary embodiment. The cooling
units in each of the following exemplary embodiments
differ from the cooling unit 72 of the first exemplary em-
bodiment (see Fig. 1 to Fig. 3) in the point that they each
employ the coolant supply unit of the respective exem-
plary embodiment in place of the coolant supply unit 12.
Images of the overall cooling units are accordingly omit-
ted from illustration in the drawings. Moreover, elements
and members in each of the exemplary embodiments
that are similar to those of the first exemplary embodi-
ment are allocated the same reference numerals and de-
tailed explanation thereof is omitted. The electronic de-
vice 92 may be mounted with the cooling unit of any of
the exemplary embodiments.

[0045] In the second exemplary embodiment, corre-
sponding branch ports 42 and flow merging ports 44 are
provided one above the otherin a side wall 126 of a casing
124. As can be seen from Fig. 11, the length direction
(the arrow L1 direction) of respective pumps 16 is orthog-
onal to the length direction (the arrow L direction) of the
casing 124 in side view of the casing 124.

[0046] In a coolant supply unit 122 of the second ex-
emplary embodiment, the separation between plural
pumps 16 is shorter than in the coolant supply unit 12 of
the first exemplary embodiment, enabling the casing 124
to be shortened in the length direction. Note that in the
second exemplary embodiment, a distribution chamber
22 is positioned to the upper side of a flow merging cham-
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ber 24, however the distribution chamber 22 may be po-
sitioned below the flow merging chamber 24.

[0047] Fig. 13 to Fig. 15 illustrate a coolant supply unit
132 of a third exemplary embodiment. In the third exem-
plary embodiment, the shape of a casing 134 is substan-
tially the same as that of the casing 124 of the second
exemplary embodiment, however the shape of a sepa-
rating wall 136 differs to that of the separating wall 18 of
the first exemplary embodiment.

[0048] Namely, on a one end wall 34 side, the sepa-
rating wall 136 of the third exemplary embodiment is bent
downwards to reach a lower wall 144 so as to provide an
enlarged distribution chamber 138 where a distribution
chamber 22 is locally widened downwards. The enlarged
distribution chamber 138 is an example of afirst enlarged
portion. On another end wall 36 side, the separating wall
136 is bent upwards to reach an upper wall 142 so as to
provide an enlarged flow merging chamber 140 where a
flow merging chamber 24 is locally widened upwards.
The enlarged flow merging chamber 140 is an example
of a second enlarged portion.

[0049] In the third exemplary embodiment, the en-
larged distribution chamber 138 is enlarged to encom-
pass the entire height direction of the casing 14 at the
one end wall 34 side, accordingly giving a high degree
of freedom for positioning an inlet port 30 in the height
direction. The enlarged flow merging chamber 140 is also
enlarged to encompass the entire height direction of the
casing 14 at the other end wall 36 side, accordingly giving
a high degree of freedom for positioning an outlet port
32 in the height direction.

[0050] As in the example illustrated in Fig. 16, the
height of the inlet port 30 and the height of the outlet port
32 may be made the same as each other. By making the
inlet port 30 and the outlet port 32 the same height as
each other, as illustrated in Fig. 16, connection is per-
formed easily when plural of the coolant supply units 132
are connected together in series. Installation is also easy
during installation of the cooling unit provided with plural
of the connected coolant supply units 132 to the elec-
tronic device 92 (see Fig. 7 and Fig. 8).

[0051] Note that in a structure wherein plural of the
coolant supply units are provided to a single cooling unit,
the coolant supply units may be connected together in
series as described above, or may be connected together
in parallel. Moreover in the third exemplary embodiment,
the positions of the distribution chamber 22 and the flow
merging chamber 24 may be swapped over.

[0052] Fig. 17 to Fig. 19 illustrate a coolant supply unit
152 of a fourth exemplary embodiment. In the fourth ex-
emplary embodiment, a side wall 158 of a casing 154 is
alternately provided with branch ports 42 and flow merg-
ing ports 44 in a row along the casing 154 length direction
(the arrow L direction). The length direction of the casing
154 (the arrow L direction) and the length direction of
respective pumps 16 (the arrow L1 direction) are parallel
to each other in side view of the casing 154.

[0053] As illustrated in Fig. 18, a separating wall 156

10

15

20

25

30

35

40

45

50

55

inside the casing 154 is bent at specific positions in side
view. A distribution chamber 22 and a flow merging cham-
ber 24 are respectively partitioned with a corrugated pat-
tern such that the branch ports 42 open onto the distri-
bution chamber 22, and the flow merging ports 44 open
onto the flow merging chamber 24.

[0054] The length direction of the casing 154 and the
length direction of the respective pumps 16 are thus par-
allel to each other in the coolant supply unit 152 of the
fourth exemplary embodiment. The height of the casing
154 can accordingly be reduced in comparison to the
coolant supply unit 12 of the first exemplary embodiment.
[0055] The length or height of the casing 154 can be
reduced by adjusting the length direction of the casing
154 and the length direction of the pumps 16. In other
words, for example the coolant supply unit 12 of the first
exemplary embodiment has a structure that can be made
shorterinthe length direction in comparison to the coolant
supply unit 152 of the fourth exemplary embodiment.
Moreover, the coolant supply unit 12 of the firstexemplary
embodiment has a structure that can be reduced in height
in comparison to the coolant supply unit 122 of the second
exemplary embodiment.

[0056] Note that in the fourth exemplary embodiment,
an enlarged distribution chamber 138 is enlarged to en-
compass the entire height direction of the casing 154 at
a one end wall 34 side, and an enlarged flow merging
chamber 140 is enlarged to encompass the entire height
direction of the casing 154 at another end wall 36 side.
There is accordingly a high degree of freedom in the
height direction for positioning an inlet port 30 and an
outlet port 32. For example, as in the example illustrated
in Fig. 20, the height of the inlet port 30 and the height
of the outlet port 32 may be made the same as each
other, facilitating connection when plural of the coolant
supply units 152 are connected together in series.
[0057] In the above explanation of the first exemplary
embodiment an example has been given wherein plural
of the pumps 16 are respectively disposed on both width
direction sides of the casing 14. The number of pumps
for a single casing 14 can accordingly be increased by
providing the pumps 16 on both width direction sides of
the casing 14.

[0058] However, there is no requirement to have the
same number of pumps on both width direction sides of
the casing 14. For example, as in a coolant supply unit
162 of a fifth exemplary embodiment illustrated in Fig.
21, the number of pumps may differ on the two width
direction sides of the casing 14. Note that the coolant
supply unit 162 of the fifth exemplary embodiment has a
similar structure to the coolant supply unit 12 of the first
exemplary embodiment except for in the respect that
there are a different number of pumps on either width
direction side of the casing 14.

[0059] In the second exemplary embodiment to the
fourth exemplary embodiment, examples are given
wherein plural pumps 16 are only disposed at one width
direction side of the casing 124, 134, 154. The width of
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the coolant supply unit can accordingly be reduced by
only disposing the pumps 16 on one width direction side
of the casing 124, 134, 154.

[0060] There is no requirement to connect pumps 16
to all of the branch ports 42 and flow merging ports 44
even when pumps are only provided on a single width
direction side of the casing 14.

[0061] When branch ports 42 and flow merging ports
44 to which a pump 16 is not connected are present,
leading ends of the pump side connection tubes 50, 52
are closed off with closing off members (see Fig. 21) such
as caps 60, to suppress unintentional coolant leakage
from inside the casing 14.

[0062] Configuration may be made wherein the casing
14 is formed with branch ports 42 and flow merging ports
44 for the maximum anticipated number of pumps 16,
and provided with a sufficient number of the pumps 16
to secure the predetermined coolant flow rate. Such a
structure enables a common casing 14 regardless of the
number of pumps, thereby increasing the versatility.
[0063] Each of the exemplary embodiments are pro-
vided with the inlet port 30 through which coolant flows
into the casing 14 at one end portion side of the casing
14, and the outlet port 32 through which coolant flows
out from the casing 14 provided at the other end portion
side of the casing 14. It is preferable for the pumps 16 to
be provided at locations between the inlet port 30 and
the outlet port 32 from the perspective of efficient coolant
conveyance. Namely, each of the above exemplary em-
bodiments has a structure capable of securing a greater
length in the casing 14 length direction than the effective
length for disposing the pumps 16.

[0064] The electronic device of embodiments dis-
cussed herein is not particularly limited, however exam-
ples thereof include electronic devices for which more
compact and thinner design are demanded, such as
desktop or notebook (portable) computers and servers.
[0065] Explanation has been given of exemplary em-
bodiments of technology disclosed herein, however the
technology disclosed herein is not limited to the above,
and obviously various other modifications other than
those described above may be implemented within a
range not departing from the spirit of technology dis-
closed herein.

[0066] According to the technology disclosed herein,
coolant can be supplied employing plural pumps with a
small structure.

[0067] All cited documents, patent applications and
technical standards mentioned in the present specifica-
tion are incorporated by reference in the present speci-
fication to the same extent as if the individual cited doc-
uments, patent applications and technical standards
were specifically and individually incorporated by refer-
ence in the present specification.
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Claims
1. A coolant supply unit (12,122,132,152) comprising:

a plurality of pumps (18);

a distribution chamber portion (26) that includes
a coolantinlet port (30) and a plurality of branch
ports (42) that respectively convey coolant to
the plurality of pumps (18); and

a flow merging chamber portion (28) that in-
cludes a plurality of flow merging ports (44)
where the coolant from the plurality of pumps
(18) merges and a coolant outlet port (32), and
that is integrated together with the distribution
chamber portion (26) to configure a casing (14).

2. A coolant supply unit (12,122,132,152) comprising:

a plurality of pumps (18);

a casing (14) that includes a coolant inlet port
(30), a plurality of branch ports (42) that respec-
tively convey coolant to the plurality of pumps
(18), a plurality of flow merging ports (44)
through which the coolant from the plurality of
pumps (18) merges, and a coolant outlet port
(32); and

a separating wall (18) that is provided inside the
casing (14) and that separates the inside of the
casing (14) into a distribution chamber (22) that
is in communication with the inlet port (30) and
the branch ports (42), and a flow merging cham-
ber (24) that is in communication with the flow
merging ports (44) and the outlet port (32).

3. The coolant supply unit (132,152) of claim 1 or claim
2, comprising:

a first enlarged portion (138) with a flow path
cross-section area widened in a height direction
at a location in the distribution chamber portion
(26) where the inlet port (30) is provided; and
a second enlarged portion (140) with a flow path
cross-section area widened in a height direction
atalocation in the flow merging chamber portion
where the outlet port (32) is provided.

4. The coolant supply unit (12,122,132,152) of claim 3,
wherein the inlet port (30) and the outlet port (32)
are provided at the same height from a bottom wall
of the casing (14).

5. The coolant supply unit (12,122,132,152) of any one
of claims 1 to 4, wherein:

the inlet port (30) is provided at one length di-
rection end side of the casing (14); and

the outlet port (32) is provided at the other length
direction end side of the casing (14).
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The coolant supply unit (12,122,132,152) of claim 5,
wherein respective length directions of the plurality
of pumps (18) intersect with the casing (14) length
direction in a side view of the casing (14).

The coolant supply unit (12,122,132,152) of claim 5,
wherein respective length directions of the plurality
of pumps (18) are parallel to the casing (14) length
direction in a side view of the casing (14).

The coolant supply unit (12,122,132,152) of any one
of claims 1 to 7, wherein:

a number of the plurality of branch ports (42) is
greater than a number of pumps (18) of the plu-
rality of pumps (18), and a number of the plurality
of flow merging ports (44) is greater than the
number of pumps (18) of the plurality of pumps
(18); and

the coolant supply unit (12,122,132,152) further
comprises one or more closing off members that
close off branch ports (42) and flow merging
ports (44) to which the pumps (18) are not con-
nected.

The coolant supply unit (12,122,132,152) of any one
of claims 1 to 8, wherein the plurality of pumps (18)
are provided at the casing (14) at one side in a width
direction orthogonal to a casing (14) length direction.

The coolant supply unit (12,122,132,152) of any one
of claims 1 to 8, wherein the plurality of pumps (18)
are provided at the casing (14) at both sides in a
width direction orthogonal to a casing (14) length di-
rection.

A cooling unit comprising:

the coolant supply unit (12,122,132,152) of any
one of claims 1 to 10;

a heat receiving member (74) that causes heat
of a cooling target member to act on coolant sup-
plied from the coolant supply unit
(12,122,132,152);

a cooling member (76) that cools the coolant
heated by the heat receiving member (74); and
a storage member (78) that stores the coolant
that has been cooled by the cooling member (76)
and that is partway through being conveyed to
the coolant supply unit (12,122,132,152).

The cooling unit of claim 11, wherein:

the storage member (78) is disposed such that
a storage member length direction is inclined
with respect to a cooling member length direc-
tion in plan view of the cooling member (76); and
the casing (14) is disposed parallel to the cooling
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13.

14.

15.

member (76) in the plan view.

The cooling unit of claim 12, wherein at least one of
the plurality of pumps (18) is disposed between the
cooling member (76) and the casing (14) in the plan
view.

The cooling unit of any one of claims 11 to 13, where-
in the heat receiving member (74) is disposed below
the casing (14) and facing the casing (14).

An electronic device comprising:

the cooling unit of any one of claim 11 to claim
14; and

a cooling target member (80) that is cooled by
heat transmission to the coolant by the heat re-
ceiving member (74) of the cooling unit.
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